Community response to shading a Phragmites australis reedbed by Colville, Sonia
Community Response to Shading a 
Phragmites australis Reedbed 
Sonia M. Colville 
B.App.Sc. (Ballarat), B.Sc. Hons. (Deakin)
This thesis is submitted in total fulfillment of the requirements for 
the degree of PhD. 
School of Science and Engineering 
University of Ballarat 
P.O. Box 663 
University Drive, Mt Helen 
Ballarat, Victoria 3353 
Australia 
Submitted in May, 2005 







































Chapter 2 
greater the s�ace area of the macrophyte, the more substrate is available for epiphyton 
establishment (Cheruvelil & Soranno 2002; Sculthorpe 1967). Macrophyte growth form 
can also influence in-stream light· levels, which has an impact on periphyton productivity 
and diversity. In comparing submerged and floating-leafed macrophytes, algal biomass 
and diversity have been found to be greater on the submerged species (Cattaneo et al. 
1998). This is probably because submerged species commonly provide a substrate along 
different depth gradients with different light levels, allowing both high and low-light 
epiphytic algal species to exist. Conversely, floating-leafed macrophytes can shade out 
epiphytic algae. However, any growth form, if dense enough, can reduce light availability 
and thus restrict epiphytic production (Blindlow 1987; Cattaneo et al. 1998; Grimshaw et 
al. 1997). A shading factor of36 and 85% (of PAR 2800 µE m-2 s-1) by macrophytes, can
reduce epiphyton net primary production by 70 and 81 %, respectively (Grimshaw et al. 
1997). 
The age of the macrophyte and seasonal growth changes can also influence epiphyton 
biomass and composition. Epiphyton biomass generally increases with plant age due to 
development of epiphyton over time (Blindlow 1987; Wetzel 1964). As a plant grows, 
the epiphyton may also change position spatially within the water column improving the 
diversity of the epiphytic community. Plant dissection typically increases with 
macrophyte age, increasing the surface area available for epiphyton establishment and 
thus increasing epiphyton biomass (Wetzel 1964). However, the gains in substrate for 
epiphyton attachment may be counterbalanced by the reduction of in-stream light as the 
macrophyte canopy develops. The seasonal breakdown of the macrophyte and the 
sloughing of its outer layers removes older epiphytic layers, and may also enable more 
light to infiltrate into the water, facilitating new successional epiphyton growth and 
increasing epiphytic diversity (van Dijk 1993). 
Based on the above premise, if a significant change in the light environment above the 
aquatic community leads to an increase in a macrophyte species growth, the new growth 
may provide more s,ubstrate for epiphyte establishment, but the macrophyte may also 
1' 
grow so dense that it shades out the epiphyton community. Alternatively, if macrophyte 
growth decreased there may be a resultant reduction in available substrate for epiphyton 
establishment, but the decrease in density may also allow more light to filter into the 
water column improving epiphyton growth and diversity. In the current study, these 
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